Searching PAJ 



1/1 ^— V 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 06-033295 
(43)Date of publication of application : 08.02.1994 



(51)Int.CI. C25D 5/26 

C25D 9/08 
// C25D 3/66 



(21) Application number : 04-188420 (71)Applicant : KAWASAKI STEEL CORP 

(22) Date of filing: 15.07.1992 (72)Inventor : NAKAKOUJI NAOMASA 

NAKAJIMA SEIJI 
GOMISHUJI 
MORTTO NOBUYUKI 
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SURFACE 

(57)Abstract: 

PURPOSE: To easily obtain a Zn-Fe alloy coated steel sheet excellent in corrosion resistance 
by executing cathodic electrolytic treatment to a steel sheet at a prescribed current density in 
molten salts essentially consisting of Mg salt and Zn salt and forming an MgO layer on the 
surface. 

CONSTITUTION: The bath of the molten salts essentially consisting of Mg salt and Zn salt is 
prepd. In this molten salt bath, the steel sheet is subjected to cathodic electrolytic treatment at 
a high current density of >100A/dm2 in the bath of the molten salts, and Zn is essentially 
precipitated to form a Zn-Fe alloy film. Next, it is subjected to cathodic electrolytic treatment 
at a low current density of < 50A/dm2 in the same molten salt bath, and MgO is essentially 
precipitated. Then, the Zn-Fe alloy coated steel sheet having an MgO layer on the surface and 
excellent in corrosion resistance can be obtd. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Under the fused salt bath which makes magnesium salt and zinc salt a subject for a 
steel plate On the front face characterized by carrying out cathode electrolysis with the current 
density which exceeds 100 A/dm2, and subsequently carrying out cathode electrolysis with less 
than two 50 A/dm current density in this bath It has a MgO layer. The manufacture approach of 
a Zn-Fe alloy plate steel plate. 

[Claim 2] Under the fused salt bath which makes zinc salt a subject for a steel plate On the front 
face characterized by electrolyzing with the current density which exceeds 100 A/dm2, and 
electrolyzing with less than two 50 A/dm current density in the fused salt bath which 
subsequently makes magnesium salt a subject It has a MgO layer. The manufacture approach of 
a Zn-Fe alloy plate steel plate. 



[Translation done.] 



.http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_eiie?u=http%3A%2F%2Fwww4.ipdI.... 2006/06/06 



. ' JP,06-033295.A [DETAILED DESCRIPTION] 



1/4 ^— V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely, 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is on the front face excellent in the corrosion resistance 
used for an automobile car body, household electric appliances, building materials, etc. It has a 
MgO layer. It is related with the approach of manufacturing a Zn~Fe alloy plate steel plate for 
high productivity. 
[0002] 

[Description of the Prior Art] Although a galvanized steel sheet gives corrosion resistance to a 
steel plate using a sacrifice corrosion prevention operation of Zn, nickel, Fe, etc. are added in 
electric Zn system plating, aluminum etc. is further added by addition and melting Zn system 
plating and rust-proofing capacity is raised, since still sufficient corrosion resistance is not 
acquired, researches and developments of the galvanized steel sheet which has the corrosion 
resistance which was more excellent even in current are done. 

[0003] Mg's being promising as an alloy element which raises the rust-proofing ability of Zn, and 
the thing of the engine performance which was excellent although the attempt of a Zn-Mg alloy 
plating was made are not yet made. The hot-dipping method was first inquired as the Zn-Mg 
alloy-plating approach, and it is JP,56-96036,A and Provisional Publication No. 56 No. -123359 
official report. Provisional Publication No. 56 No. -125953 official report, Provisional Publication 
No. It is indicated by 56 No. -152956 official report etc. However, the melting point of Mg It is 
the melting point of Zn at 650 degrees C. Since little deer addition cannot be carried out at a 
melting Zn bath since it is far higher than 419 degrees C, but an alloy layer with high Fe 
concentration was moreover made to the interface of a plating layer and a steel plate and plating 
adhesion deteriorated, various alloying elements needed to be put in, and the material property 
deteriorated with heat, and the steel plate itself had problems, like workability worsens. 
[0004] It is based on vacuum deposition. Although the Zn-Mg alloy plating was proposed by 
JP,64-17851,A, JP,64-17852,A, and JP,64-1 7853,A, in vacuum deposition, there were problems, 
like the big heat source for evaporating a high degree of vacuum and high Mg, and Zn is required, 
and it is difficult for the top where cost is high for adhesion with a steel plate to obtain the 
precise and uniform plating layer which is not good. Since the single electrode potential of Zn 
and Mg is too different when the usual water solution is used in electroplating, it is very difficult 
to obtain an alloy plating. Provisional Publication No. In 58 No. -144492 official report, although 
the plating bath using a fluoride is shown, Mg content is obtained only for 1% or less of thing. 
[0005] Corrosion resistance is good like the. above. It is difficult to obtain a Zn-Mg alloy-plating 
steel plate. Although the technique of having galvanized Zn in a lower layer and galvanizing Mg in* 
the upper layer as what furthermore uses Mg was proposed by JP,62-109966,A, in order to 
cover Mg with vacuum deposition, high working costs were needed, and there was a problem also 
in the adhesion of Zn and Mg. It is difficult to use Mg as a metal as mentioned above. 
[0006] To these, it is Mg oxide as shown in JP,64-65253,A. Although the approach of covering 
with aluminum 203 and Si02 is learned, it mainly aims at abrasion resistance. Since there are 
few MgO contents, corrosion resistance is inadequate, and there was a problem also in 
workability. Although JP,2-254178,A is known as what forms the compound coat which consists 
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of a metal Mg and its oxide on Zn system plating coat, in order to cover Metal Mg and Mg oxide 
with vacuum deposition, high working costs are needed, and corrosion resistance is [ adhesion 
with Zn system plating layer and Mg is bad, and there are few surface amounts of Mg oxides, 
and ] inadequate, 

[0007] Then, this invention persons are already on a front face. It discovered that Zn system 
plating covering steel plate which has a MgO layer showed high corrosion resistance, and has 
applied as Japanese Patent Application No. No. 1 16733 [ four to ]. On the front face of Zn 
system plating The approach of cathode-electrolysis-processing or immersion processing using 
the fused salt bath which applies the solution containing a magnesium alkoxide compound as an 
approach of forming a MgO layer, and makes a heatirig art and magnesium salt a subject is 
suitable. 
[0008] 

[Problem(s) to be Solved by the Invention] However, the approach of carrying out cathode 
electrolysis processing using the fused salt bath which mainly contains magnesium salt and zinc 
salt among the approaches of forming a MgO layer and a Zn-Fe alloy layer Although the MgO 
layer could be formed in coincidence and it was convenient, it was what must carry out cathode 
electrolysis with two or less 50 A/dm current density for a long time, and is inferior to 
productivity by this approach. 

[0009] This invention is on the front face which solved this trouble and was excellent in 
corrosion resistance with short— time cathode electrolysis processing. It has a MgO layer. It aims 
at offering the approach of manufacturing a Zn-Fe alloy plate steel plate. 
[0010] 

[Means for Solving the Problem] This invention is in the fused salt bath which makes magnesium 
salt and zinc salt a subject for a steel plate. It galvanizes with the current density which exceeds 
100 A/dm2. Subsequently, it is the manufacture approach galvanized with less than two 50 A/dm 
current density in this bath. Under the fused salt bath which makes zinc salt a subject for a steel 
plate further again 100 A/dm2 It galvanizes with the current density which exceeds. On 
subsequently, the front face excellent in the corrosion resistance characterized by galvanizing 
magnesium salt with less than two 50 A/dm current density in the fused salt bath made into a 
subject It has a MgO layer. It is the manufacture approach of a Zn-Fe alloy plate steel plate. 
[0011] 

[Function] If cathode electrolysis processing of the steel plate is carried out in the fused salt 
bath which makes magnesium salt a subject A MgO layer can be formed. It is not Metal Mg by 
cathode electrolysis processing. The reason MgO is formed is the moisture under fused salt bath, 
and OH, although it is not in **: - What is depended on the oxidation by ion, oxygen or the 
moisture in an ambient atmosphere, and oxygen is presumed. Usually, magnesium salt contains 
moisture according to moisture absorption, and although electrolysis processing does not supply 
the moisture and OH- (moisture dissociates and arises in a fused salt bath) which oxidize Mg, 
and especially oxygen since it is performed in atmospheric air with moisture and oxygen, it can 
add a steam, the damp entrainment of oxygen, or a hydroxide suitably to a fused salt bath if 
needed. 

[0012] If zinc salt is added to the fused salt which makes magnesium salt a subject, since Zn ion 
under bath will be returned to Metal Zn by cathode electrolysis, Zn plating is also formed in MgO 
and coincidence and whenever [ bath temperature ] Above 300 degrees C, it alloyed with heat. 
The alloy of Zn-Fe, and on it Since the steel plate which has a MgO layer is obtained, it is very 
convenient. However, when current density of cathode electrolysis processing is made high, only 
Zn is galvanized and it is required of this approach. Since the amount of MgO(s) could not be 
obtained, it was what is inferior to starting productivity for a long time having to electrolyze by 
the less than two 50 A/dm low current consistency, and obtaining the required amount of coats. 
[0013] In order to acquire the outstanding corrosion resistance, the amount of MgO(s) With two 
or more 0.1 g/m The amount of Zn-Fe alloy coats is required two or more 15 g/m, and it is 
electrolysis time amount about these amounts. High productivity cannot be attained if it is not 
made to form in a short time of 10 or less sees. As a result of examining various cathode 
electrolysis processing conditions in the fused salt bath which makes magnesium salt and zinc 
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salt a subject so that this invention persons may raise productivity, in order to have obtained the 
amount of coats required of a short time, it turned out that what is necessary is to electrolyze 
with high current density first and just to electrolyze by the low current consistency 
subsequently. By the alloying by the heat which Zn will mainly be galvanized if it electrolyzes with 
high current density, and advances to coincidence A Zn— Fe alloy coat is formed, required of a 
short time Current density for obtaining the amount of Zn-Fe 100 A/dm2 — exceeding — 
desirable — Since a power-source facility will become huge and expensive if current density is 
made high too much, although it exceeds 200 A/dm2 and it comes out, it is, and productivity 
becomes high so that current density is high It is desirable to make it less than two 500 A/dm. 
[0014] If it electrolyzes by the low current consistency, it is to the Lord. MgO is formed. It is 
required. When 50 A/dm2 is exceeded, the rate of current density for obtaining the amount of 
MgO(s) that Zn is galvanized increases, and it is required of less than two 50 A/dm. The amount 
of MgO(s) is not obtained. It is required when current density is too low. Since it comes to take 
long duration to obtain the amount of MgO(s), it is desirable not to make it less than two 5 A/dm. 
Although high current density electrolysis and low current consistency electrolysis should just 
perform magnesium salt and zinc salt continuously by the same fused salt bath made into a 
subject, they are separately good in a line respectively at the fused salt bath which makes 
magnesium salt a subject for low current consistency electrolysis again by the fused salt bath 
which makes zinc salt a subject for high current density electrolysis. 

[0015] As for magnesium salt and zinc salt, the magnesium chloride and the zinc chloride are 
most suitable in respect of a price, the melting point, and handling, respectively. It is desirable to 
use a sodium chloride, potassium chloride, a lithium chloride, etc. for a fused salt bath as a 
melting-point-lowering agent and an electrical conduction assistant in addition to these salts, the 
temperature of a fused salt bath — alloying of Zn — and — From the point of MgO formation 
300 degrees C or more — desirable — more — desirable — It is 400 degrees C or more. Since 
the steam of a zinc chloride not only comes to occur, but the quality of the material of a steel 
plate will deteriorate if the temperature of a fused salt bath is too high It is desirable to make it 
500 degrees C or less. 
[0016] 

[Example] The example and the example of a comparison of this invention are explained below. 
Cathode electrolysis is performed on the conditions which carry out the preheating of the cold 
rolled sheet steel to plating temperature, and show it in Table 1 in the fused salt bath of 
following A-D after carrying out acid washing, the usual cleaning and, and it is on a front face. It 
has a MgO layer. The Zn-Fe alloy coat steel plate was produced. 
[0017] 

[Fused salt bath A] 

MgCI2 8mol%ZnCI2 52mol%NaCI 20mol%KCI 20-mol% [the fused salt bath B] 
MgCI2 10mol%ZnCI2 56mol%NaCI 28mol%KCI Six-mol% [the fused salt bath C] 
ZnCI2 60mol%NaCI 20mol%KCI 20-mol% [the fused salt bath D] 
MgCI2 60mol%NaCI 20mol%KCI 20-mol% [0018] 
[Table 1] 
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[0019] The corrosion-resistant ability of each steel plate was also collectively shown in Table 1. 
On the front face which was excellent in corrosion resistance short-time electrolysis by the 
manufacture approach of this invention so that clearly from Table 1 [t has a MgO layer. It turns 
out that a Zn-Fe alloy coat steel plate can be manufactured. 
[0020] 

[Effect of the Invention] It is in the fused salt bath to which this invention makes magnesium salt 
and zinc salt a subject for a steel plate as explained above. On the front face which was 
excellent in corrosion resistance with high productivity since it galvanized with the current 
density which exceeds 100 A/dm2 and subsequently galvanized with less than two 50 A/dm 
current density in this bath The Zn-Fe alloy plate steel plate which has a MgO layer can be 
manufactured, and the industrial value is very large. 



[Translation done.] 
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